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TRADES LIST AND SUPPORTING INFORMATION

Trade Options Listed in Mission Chronological Order

Mission Phase Trade Options
Launch • Separate spacecraft launches on

expendable launch vehicles
• Combined spacecraft launch on

expendable launch vehicle
• Shuttle launches with spacecraft

assembly on-orbit

Earth-to-Mars
Cruise and Approach

• Earth-to-Mars transit
– Ballistic flight
– Low thrust flight

• Approach navigation
– Radio data types
– Optical data

Mars Orbit • Orbit insertion
– Chemical propulsion
– Aerobraking
– Aerocapture

Mars Atmosphere Entry,
Descent, and Landing

Mars Atmosphere Entry,
Descent, and Landing (cont.)

• Lander entry
– Lander entry direct from cruise

trajectory
– Lander entry from Mars orbit

• Entry and Descent techniques
– Entry aeroshell shape
– Chutes
– Powered descent
• Landing techniques
– Hazard detection and avoidance
– Impact attenuation
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On the Surface • Sample collection
– Mobility
– Sub-surface
– Collection options

• Sample handling
– Number of exchanges
– Risks
– Contamination chain

• Communications requirements and
infrastructure

• Post sample collection long
surface life, lateral and sub-
surface range

Ascent from Mars Surface

Ascent from Mars Surface
(cont.)

• Return profile
– Mars rendezvous
– Deep Space Rend.
– Direct return to Earth

• Mars Ascent Vehicle
– Solid propellant
• Unguided
• Guided
– Liquid propellant
– Cryogenic propellant
– ISPP

• Mars Ascent Vehicle
– On rover
– On lander

• Options for ground asset survival
after MAV launch
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Mars-to-Earth Cruise • Mars-to-Earth transit
– Ballistic flight
– Low thrust flight

Return to Earth • Earth Atmosphere Entry Capsule
– Direct entry from cruise trajectory
– Entry from Earth orbit

• Shuttle rendezvous

Program Phasing • Launches in same opportunity
• Launches in separate opportunities


